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Suj: Pretotype Melicopter Towing Equipmant P ’(_"' .

i .7,

o Cortain tests as {ndicated belum were mese by FTOU personnel under trq L. =
supsrvisten of ATCS £dasrd J. Cousiad on 2 and 9 Decesber 1958 at tho Field

Testing cnd Developesnt Unit. The asts were undertainn by autbority of

Commandant (ETD) letter 1 December 1958, file CGTD F3-1/1(a) to Cosmanding

Offigcer, Fiald Testing and Development Unii,

2, Tar fests were undertaken to preve the protoiype equipment for measur=
ing tewing forces exerted by a helicopter cgainet the spacifications prier
te eperational evalwtion,, The esuipwment was tested agelmet the foliowing
Commandant (EAE) (mo ah)&mtﬂcaﬂm parcgraphe, indicated In parentlesis
bolow: \

&1 (3.4) SELEASE

21e1 (30441) Normal Rei . iw nermal relczse is intended
ic drop the tow cable after each tewing mission is terminated. (it iz net
desired te retricve the cable inte the helicopter, ner to return and lard
with the cedle dangling). Tho release steuwld be coperated frem the pilet’s
eyclical citeh control sticks [t should be poaitive in actien, capadle of
actuation under full lead, and incapable of imasvertent release.

2.7.2 (3,4,2) Emgr lease, The omergency relecse sheuld aot
dopend upen the electrical system of the e¢ircraft, TAs release theuld be pumitive
tn actien, capable of nermal actuatlon under full leas, incapabls of (medver-
tent release aac operable fram th- helicepter cabing

Gre wed fer reisase iherc must be mo ovidence of
s the airgraft by reasom of shropnel, or ether effects.

2,103 (3.4:3) Autemtic Rylease. The automztic release, if expend-
able should be roadily recleseseble and of (msxpeonsive design. The strength
of the Wwice shall be campatible »ith the class of the wnit, They shevld
pert at the class maxime load pliwe 108 mimus zere, Use of saveral Class

! dev raliel & heavier loads {a acceptable, if leads can be shown
ic {striduted under all circumstances.
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2,2 (3.3) Gage and Indicator, The gage ard indicator shall indicate
to the pilot the tension in the cable, to pius or minus 5%, at all times
that a tow load {3 cpplied.

2,3 (3.6) Weight., Weight of uli cowponents shall be held te a
mi{nimum,

2¢4 (3,7) Materials, Materials shall be corrosion resistant, or
adequutely treated for corrosion resistance, The wunits will mormally oper-
ate in an ocean atmosphera. 2nd the droprable narts sy be lsmersed in sea
water,

2,5 (3.8) Radiec Interference. If electrical componunts are Liad,
radio {nterference should be adequately suppressed,

3. Materiai wunder test,

2.1 Name - Melicopler 'TUGBIRC’ towing link, prototype.

Manutacturer - Bytrex Corperation, Newten 58, Mass.
Drawing Mo, ~ B-10033

Capacity (rated = 4000 (Ds. (temsion).

3.2 The comperents of the equipment {a:lude:
3e2.7 Control unit, Model 3013,
2,2,2 Junction Sox, Model 30123,

3.2.3 Indicating meter, £ saximm tow Load, Lewls Englasering
Comgany Part No. 1520MA2, Scale: 0-20-40-6( -80-100-Red Sector/Line,

302:4 Tension liak,
3e2e5 Cable assemdly.
3.3 Auxiliary test equipment,

33,71 Three ton copacity chain fail. Make = Yale, Nodel! 88,
Purchuse Order No, CG72-287,

33e2 Oynamameter, O=15000 (b scale. Mate - Dillon, Serlal No,
AN20396, Scale {ncreamwnt - 125 lbs,

30303 24 volt direct current power supply. Two (2) each, 12 volt
batier~ies (n serfes,

Je3e4 26TXAMTX4® box of 3/4" thick 7-ply plywaod, exterior, marine
grade, giued and scrowed comtrwtion, uspainted. One side pansl sietted to
accept flring and suspension cables.



3.3.5 V4" wire rope. Ten (10) feeil of 6X37 clear plasiic coated
steel wire ropm, with 2% eyes clipped into each end. 3/8" wire clips wed
to form eyes, Two each of the cliza were used te form the 27 dilcmeier
eyes at sach end o! the cable., Advertiscd wire breaking atrwngth (s from

45 to SC0C _ ise

4, TESTS.

4.l The release tests were parformed by placing the device both free
of applind tansion and suspended between a crane Mook and 1 measured
(dynamome ter) applied load.

4e2 The indicating meter was checked {n suitable steps by swueperniing
the tension link between a crane hook and a seasured loac and reading the
meter which was artuated by the link,

%¢3 The waights of the various purts of the device were msasured on
o balance to one (1) ouncy accuracy.

44 The materials ware {mspected visually to deterwine their compos{-
tion and corrosion resistance.

4,5 Radlo Interfererce tests were not sade since no kslicopter type
oloctronic equipment or electrical configuration was avatilable for acti-
vation and radio {nterference masurement {rn the presemnce of the device
under test.

8, TEST RESYLTS.
S.7 Release:

2,1.1 Normal Release. W{th ne cable attachnd to the device,
manval release by actuation of the device was positive. It was also re-
leased remotely by a small diameter mantla line with a straight pull inea
vertical direciion under these conditiona,

5.7.2 With the cable attached, dut with no strain applied, actu~
ation of the release was effective both manuily and by the emorgency
electrical method (i,e., with no power connected from an axternal saurce).

5.1.3 With the cabie attached and the device tenced under
a load of 4000 pounds, actuation 8f the relocse was effected manually, by
a 24 volt external svw~<e, and by the exergarcy wlecirical method,



S5.7.% Imaovertent or accl{dental release of the attached
cable iz not consfdered possible unless a planed effcrt is made to push
the recessed switch button, Using a guard over a pesitive action switch
would {mprove the safety of the action,

5,105 The firing of the frangible powder-actuated bolt fractured
the bolts Lvidence of shrapnel impact om the inside of the 24" plywood cube,
within which the boli was tested (fractured), apprared at many peretration
points about 1/8% cecp on all sides of the cubee Five appeared vertieally
over the siud, that location whe:e the hellcopter would occuoy when the
device (s in we, Whether thase indentutioms mesulied from shrapmel which
ricocheted from the other aides of the dox ¢ not was not determinoble,
Figure | (attached) {Llustrates the shrapnel impaszt points of two firings
without the protecting tube fitted over the frungible bolt.

S:1.8 With the cable attached, the weak-link did rRet break at
S000 pound applied tormsion, Trhe cable broke at this load during the
2 December test. Durims ¢4c 9 Decembor test the weak link did net break
wwrewr 4000 pounds iPoad but the clipa became leosened and the cable eye openeds
In sach case the weak iink pin esus deforwmed comnsiderably {n the direction
o7 strain at the notched sections.

5¢7.7 The percemt tow load i{ndicating meter wus subdjected to the
followi{ng loade with the corresponding readings resulting, Ne cerricting
calibration was made to ihe mster since {t cams within the 5K tolerance allow
od by the specification except for the maxisum (over) loadings,

Calibrat{om Dyncmome ter Indicating Neter Readings

(Tenaion - pounds) (% of lesd) VYariance frem load,
1000 Pounds 24! -l
{500 * 345 3,75 %
2000 " 48% -2 %
2500 * 588 -4.5 %
ke 738 -2 %
%00 - a5y -2,5 %
30 * 90% -5 %
900 " 943 -3.5 %
00 ~ 0% =7:0 X
300 " 100% ~7.5 %
4600 * Red Line indice

ation

S000 b Cable paried

507,88 Welight comporents,

Untt Boight

Control Unlt, Modei 30133 3 lbs 2 ox
viswi{on Sox Kodei 307128 & ibs 5 oz
{ndicating Meter 15 ox
Tensian Link 1 &ex
Cable, electric complote 3 (s léax
Total we{ght 1! 1ba t2ex



S5.1.9 All materials appear to ba corros{ion resistant, The
Cersion Link houwring and manual lirédge appecr to be made of selishad,
plated alumimm, The O=Rirg z2als cspear «oquate, The ?rangible stud
appear to be caduium plated steel, The jamd wuuis have the appesarance and
fesl of stainless steel, Because of tho priority of the test the purts
wore not suwdjected to salt/ultravioleat arc a~celeratsd weathering, Ng
methed of tesiing for composition Is avallabdle at the wnit,

6 Discusaion of Kaaults,

647 The device will release the cable by manual, mechanical mears
under conditionse of ne temslon and 4000 pounds tension, it will release
the cable by internal and extermal electrical pewer gewder actwated
frangible bolt mcns wnder semditions of ne tersion and 400G pourxts tem(on.
Thete releases were trisd once for euch conditien, Wheither the ceview will
operate after having been subfected to mere than the one test is ~ot known,
Nothing in the comt:iuci{on of the device gave any indicatien that {1t
won’t aperate repsatedly in the marner for which {t was designed,

6;2 The dyramempter uwsed did not read the actuml stress applieds The
readings vere corverted to true atress wsing the cal ibration table for
the instrumsnt,

7e Conclus{ons cmdbco-undlm
741 Conslusions

Fatel \¥In device meets the specification in atll respects tested
except for the netched weak-link pin in the deown=streas clevis of the
tonsion link assembly, This plr dformid but did not freciure to release
the cable when subjocied to up to 5000 pounds of tensiom

Ivts2 The frangible bolt fractwed into pleces which covld zom-
cefvably domige the TUG-BIRD, Mow such damage to which parts is mot
knewe, Fltting of a sleeve {{ube) over the frangible belt (s recommendsd
for cc»hming any fragments, Whether sach frangible bolt will fragmentate
n firing i moi m@ S00—pragrIph—7, Ay t-Pebonn-

7.2 Recemenations

70201 A loose fitting metal collar (tuks) sheuld be included {w
the assembly, casable of balng fitled over the Frungible bolt to previect
adjolning parts of the melicepter fraa skrapm! desmge (f the belt is frac-
tured by explocion, The tube san e comstructod of CRES tubing, 1” 0D X
1=3/16" L with a 3/8% heis (n tho @pped end for fitting over the dewn-
stream clevis bolt onto which the fraagible stur is threadue. Tha other
288 of Uw tide will twoedieck onie tas (arye jamb aut shich leckn the
frangible stud (nto the ternsian link firing assembly, This device was
mge and tested on 9 Deceabar during the full loead, electrical firing and



manusl release trials, When the frangible belt was fractured by firing
the charge contained therein, the bolt fractusad zlzanly, ths shmapsl s
contaired within the tube, and the anly apparent result was a bell=ing of
the open ens of the tudes, Flgure 2 (attached) shows this deformation, The
bell-ed tube accampanias this report.

76202 To insure poaitive contact of the axploaive charge in the
frongitble stud, the {msiructions should be amplifiec to imclude the Toilow-
ing. or words te thia aifac?,

*To properly ssat the frang{tle stud tn’e the temstion lirk body, disasseable
the large jomb nut from the franglble stud, Thread the stud by mand (nto
the tercion 1{nk bedy with sufficlent for—e to compress the spring loaded
coniaet {n the bocdy and thualy to {msure good electrical contact, Next,
assemble the jamb mut onto the frangible mut and set (¢t up hard against the
tenafon Link bedy to insure that the stud will de held in position, Siip
the protective tude over the stud, By tuning the weak-l{ink clevis, {nsert
the clevis bolt (nto the stud and loeck the bolt with the smll jomb nutye.e®
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Figure 1
Shrapnel Impact Points
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